decentring when the trial frame is tilted so as to carry the lenses of one side up or down until the required balance is obtained. Tilting the frame has the disadvantage of putting cylindrical lenses out of focus, so that accuracy of balance cannot always be obtained. To overcome this difficulty I have had a trial frame fitted with unilateral vertical adjustment. The frame is of the Moorfields pattern with the usual facial, lateral and vertical adjustments worked by screws. To the limb which carries the lens cell of the left side a separate vertical adjustment has been fitted. The limb is telescopic and worked by rack and pinion, so that the lens cell can be moved vertically upwards or downwards 5 mm. each way. The vertical displacement of the lenses necessary in any case to obtain an even balance of the eyes may be read off from the scale engraven on the telescopic limb.
Case of Leprosy affecting the Conjunctiva and Cornea.
By HUMPHREY NEAME, F.R.C.S. AFFECTIONS of the eye due to leprosy are extremely rare in this country. The last cases to which I can find reference were shown and described by Mr. Treacher Collins [1] before the Ophthalmological Society in 1909. The patients were father and son, aged respectively 45 and 15, of Polish nationality. In them there was a factor of still greater rarity in that the onset of the disease occurred in this country. The father had left Riga twenty years previously and had noticed nothing amiss until five years before. The boy had only had the disease two years and was much the more severely affected. In these cases the father had presumably acquired the infection fully fifteen years before, and infected the boy at a date subsequent to its appearance in himself. The great length of the latent period is not uncommon. Lie [2] cites, among others, a case in which the disease appeared in a woman twenty-seven years after her leprous sister had left her.
In connexion with the consideration of the occurrence of leprosy, an interesting fact was disclosed by Lie four months ago at a meeting of the Norwegian Medical Association. Sixty-two years ago there were 3,000 cases of leprosy in Norway. In. 1918 there were only 180 cases. One wonders whether this fact, with the assumption that the Norwegian is still largely a fish-eating race, would have caused the late Sir Jonathan Hutchinson to modify his theory on the spread of the disease.
The infection in the present case occurred either in East Africa or in India, in both of which countries this patient has spent many years. The first thing he noticed of the condition was about eight years ago, when some spots appeared on his arms a short while after a swelling on his right forearm had been cauterized. He was ignorant of the diagnosis, until this year. On account of his eye condition he was sent to Mr. Mayou, who handed him on to me.
Clinzical anzd Patthological.-The case is of the' nodular type of leprosy. There is the so-called leonine expression, due to the thickening of the skin of the cheeks, forehead and nose, and the deepening of the furrows. There is deficiency of the eyebrows. The eruption extends widely over the body. Individual patches show a typical early nodular condition. The nodules are of various shapes and sizes, and of a yellowish colour. The skin is raised and tethered to thickened subcutaneous tissue. Hands, arms, face and trunk are widely affected, the legs not so extensively. Although there is some diminution of tactile acuity in the raised patches, I could find no definite areas of anesthesia, and no distinctly nodular nerves. The ulnar nerves are readily felt, but are not unduly large considering the man's build.
Coarse tremor of hands, more distinct since the last intravenous injection. Reflexes: Pupils fixed; knee-jerks brisk.
The patient's voice indicates nasal obstruction, and there is a sanious nasal discharge. Abundance of Bacillus leprae were obtained from abrasions in the nasal mucous membrane by Dr. W. E. M. Armstrong.
The eye: The lids and surrounding skin are infiltrated and cedematous. This cedema was very much increased after the last injection, but is now subsiding. Borthen and Lie [3] disagree with a statement in the Graefe-Saemisch handbook, that the lids are among the earliest parts to be affected in leprosy; they think this is usually a development and always by extension from surrounding skin.
Conjunctiva:
There is here what one may regard as an early nodular condition, most evident in the part immediately surrounding the cornea. The conjunctiva is raised up by subconjunctival infiltration, and to some extent overhangs the peripheral part of the cornea, particularly in the upper and outer part of the left eye (here illustrated, p. 18).
It is of a yellowish colour, with many very fine vessels which give it almost an orange tint. The stereoscopic photograph shows very clearly the way in which the conjunctiva is raised up into a fold partly overhanging the cornea. In the right eye I excised a strip of the conjunctival tissue at the upper margin of the cornea. This was shown under the microscope; one section, stained with hmematoxylin-eosin, demonstrates the slight degree of cellular infiltration in the thickened tissue. In the leprous nodule there is a much less marked cell-infiltration than in the granulomata of syphilis or tubercle. The other section, stained with carbol-fuchsin, showed the acid-fast bacilli in numerous groups in the subconjunctival tissue. My first inclination on seeing this extraordinary appearance-literally thousands of bacilli-was to ask " Is this an artefact ? Surely this is a new crystalline formation of the fuchsin ? " The same condition holds in the skin nodules of leprosy, and obtains in the material removed from the ulcers in the nose-everywhere overwhelming abundance of bacilli. Lie found the bacilli in small numbers in the epithelial cells of the conjunctiva, with epithelium that lacked well-shaped cubical or cylindrical cells in the deeper layers. He also found a few in the endothelial lining of spaces in the conjunctiva, either blood or lymph vessels.
The vascularity of the conjunctiva was much increased in this patient a few days after the last and largest injection and was accompanied by some increase of cedema of the conjunctiva as well as distinct swelling of the lids. There was not however any of that extreme localized congestion of the conjunctiva near the corneal margin, shown in some of the illustrations in Borthen and Lie's book. Such localized circumor infra-corneal congestion is discussed at length in that book, and is shown to be associated with intra-ocular disease, iritis or cyclitis. This will be referred to later.
Cornea: The cornea in this case shows a definite haze extending from the margin, most evident, in each eye, in the neighbourhood of the greatest swelling of the conjunctiva. With the loupe it is seen to be a fine grey-white stippling. None of this can be described as nodular, it is too fine.
Iris: The pupils are small and fixed. They were not dilated in forty minutes by several applications of 2 per cent. homatropine and cocaine, and remained circular. There is a projecting point of pigment from the margin of the right pupil.
Vision: Right, 6 (3) ; +2'0 sph. -19(4). Left, 6; + 2 sph.
6no improvement with cylinders. With presbyopic correction, =J1, 12 in. Uveitis: To help us decide whether there is uveitis in this case, the following points must be considered-(1) There is no well-marked circum-corneal congestion as figured by Borthen and Lie; (2) Is the keratitis parenchymatous, or only superficial?; (3) the state of the pupils; (4) the vision. I should like to hear views on this matter of uveitis.
I will not further discuss the pathology, which has been dealt with fully by Parsons [7].
Treatment.-This patient had eight intravenous injections of sodium morrhuate, at about three-day intervals. Doses of from 1 c.c. to 3 c.c. were given of the intravenous preparation. There was never any apparent reaction. Four intravenous and subcutaneous injections of sodium chaulmoograte have so far been given, and there was no reaction until the last dose of 4 c.c. Martindale's preparation. Two days after this dose the patient felt ill, and went to bed again. The left eyelids and conjunctiva becatue more swollen, and the conjunctiva became more inflamed. A blood blister developed on the side of the right foot, and a few days later some small bullke appeared on the dorsum of the right hand, on a leprous area. These bullke may perhaps be merely a leprous manifestation, as they do occasionally occur in the macular and anaesthetic type of the disease [4] . Walker and Sweeney [5] found that the sodium salts of the total fatty acids of chaulmoogra oil were active against acid-fast bacilli in dilutions of from 1 in 100,000 parts to 1 in a million, and not against other organisms. Rogers [6] claims that, in a series of cases of leprosy treated with these salts: 50 per cent. of cases of less than three years' duration of disease lose all signs of their lesions and become bacteriologically negative; 25 per cent. of cases of between .three and fifteen years' duration of disease are similarly cured. The theory of action is that the acid-fast bacilli use some of the fatty-acid of the chaulmoogra in the building up of their fatty capsule, and that this capsule therefore contains something toxic to the bacillus.
Another recent form of treatment that has been tried in Durban by F. G. Cawston [8] is intramuscular injection of colloidal antimony (oscol stibium). In two cases reported, as few as four and six injections respectively appear to have cured ulcers and to have removed all signs of leprosy. It is unfortunate that bacteriological examinations do not appear to have been carried out at the commencement of treatment in these cases. After treatment of the first case a negative bacteriological result was obtained from a swab from the nose.
The patient seems hopeful, and thinks that some of the patches on his arms and legs have diminished. I cannot say that I have observed any definite improvement up to the present. He is staying in England two more months, and I propose to continue treatment with sodium chaulmoograte if his system will tolerate it. He is, happily, quite an optimist; as a result of his feelings after the last and largest injection, he said, " Something's got to happen. Either 'It' goes or I go." REFERENCES.
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DISCUTSSION.
Mr. E. TREACHER COLLINS said he had seen three cases of ocular leprosy.
The first was a man from Rangoon, who had a completely opaque cornea on one side, and commencing parenchymatous keratitis on the other, together with nodules at the sclero-corneal margin, very much as in the present case. The patient had had a peritomy done on the first eye, and thought the operation had delayed the progress of the disease in the cornea. Mr. Collins was therefore asked to do a peritomy on the other eye. He did so, but it did not check the spread of the keratitis. He cut sections from the conjunctiva which was removed, and he could confirm what Mr. Neame said with regard to the appearance of the bacilli. The large number of red points which he first thought were artefacts were really masses of bacilli. The opacity of the cornea in this disease always remained permanent, thus differing from that of interstitial keratitis of syphilis, which cleared up. Keratitis was the most common cause of loss of sight in tubercular leprosy. He thought it must be easy to diagnose ocular leprosy from the clinical appearances because having seen the case he mentioned he recognized it at once in two patients who came from Cork to consult him, a place in which one would not expect leprosy to develop. They were father and son; the latter was born in Cork, and must have acquired the disease from his father, who probably brought it with him from Riga. These cases he showed in London and at Oxford. They did not improve under treatment, and Mr. Collins did not know what ultimately became of them. The father went about London, and was shaved in several different barbers' shops, obviously a dangerous proceeding. In leprosy the disease always seemed to be confined to the anterior part of the eye and gave rise to no ophthalmoscopic changes.
Mr. M. S. MAYOU agreed as to the ease with which such cases could be diagnosed if suspected; the nasal mucous membrane seemed to be nearly always affected, and by making a smear preparation of the discharge from that, quantities of the bacilli could be found.
Mr. GRAY CLEGG said he had received a letter from Dr. Caleb Davies, a medical missionary in India, saying he had used sodium gynocardate with success in the treatment of leprosy. Dr. Davies had suggested the use of sodium morrhuate for tubercle of the eye. Mr. Clegg had used it in a case of distinctly tuberculous iritis. The tubercles disappeared in a remarkably short time. A second case of the same nature did not clear up so rapidly. Treatment along these lines might lead to the cure of tuberculosis.
Mr. TI4AQUAIR said ocular manifestations in leprosy must be relatively rare. From a careful examination of the present case he thought iritis was present. Near the pupillary margin there were white, glistening points, and he wondered whether these were peculiar to leprosy; he had not seen the same appearance before. He could support Mr. Mayou's remarks as to diagnosis, but had found it even simpler to prick one of the nodules on the skin, press the exudate on to a slide and stain it by the Ziehl-Neelsen method. The enormous number of the bacilli and their characteristic "bundle-of-cigars'" arrangement could often be well shown in this way.
Mr. NEAME (in reply) said the ease with which the organisms were found had surprised him: the preparation of organisms from the nasal mucous membrane was made by Dr. Armstrong, of the Central London Ophthalmic Hospital. He agreed with Mr. Traquair that there was some iritis, owing to the small fixed pupils, and he saw a projecting piece of pigment in the right iris. When the disease affected the iris he thought it was usually in the form of nodules.
